Middlesex) described the statistical background. The usual method of handling numerical data in medicine is by the use of the 'normal range'. This is defined as a range which includes 95 % of values in the normal populationassuming that one can define a normal population. The acceptance of the normal range depends on two things.
(1) It is fairly easy to remember, though the increase in the number of things measured and the recent change to SI units are making this more and more difficult.
(2) It accords with a strong medical bias in favour of signs that are clearly either normal or abnormal.
The implication of a rigid barrier between normal and abnormal is however entirely misleading, and the 95 % in the definition quite arbitrary. What is needed is a surprise indexindicating how surprised one should be to find this value in normal subjects.
One such index is the difference between the observed value and the mean, expressed in standard deviations. With Gaussian data all results in the normal range then lie between + 2 and -2 s.d., and although many distributions are non-Gaussian, they can almost always be rendered so by transformation. The precise manner of expressing such an index is relatively unimportant. There is still difficulty in establishing the appropriate reference mean and s.d. for each measurement and each population, but no more so than with the present system.
In a paper entitled 'The Puzzled Clinician', Professor Charles Fletcher (Royal Postgraduate Medical School, Hammersmith Hospital, DuCane Road, London W12 OHS) gave a wide-ranging review of the difficulties facing the clinician in dealing with masses of numerical data, especially with the great increases in both things measured and techniques of measurement. This has been compounded by the recent and very doubtfully justifiable attempt to impose SI units. There were however very great practical difficulties in changing the system, largely but not wholly derived from the conservatism of the profession in such matters.
Dr M G Rinsler (Northwick Park Hospital, Watford Road, Harrow, Middlesex) dealt with the standardized presentation of units in clinical biochemistry. The computer-printed biochemical report forms at Northwick Park at present give on one line for each investigation the conventional normal range, the actual value (in SI) and an asterisk if the value is outside that range. It has proved very simple to add experimentally to these an additional figure, the value in 's.d. units'. These are expressed, following a suggestion by Dr B M Wright, in terms of a normal value of 10 and an s.d. of 1 for all measurements, so that the conventional normal range lies between 8 and 12.
Response to the experimental design has so far suggested that amongst a selected group of clinicians, those who were already familiar with the measurements continued to use the absolute values, but those less familiar with them preferred the s.d. units. It is suggested that the latter will be particularly useful when reference values are used which take account of age and sex and other population factors.
Professor I D P Wootton (Royal Postgraduate
Medical School, Hammersmith Hospital, DuCane Road, London W12 OHS) discussed their practical experience of standard units at Hammersmith. They had carried out an experiment very similar to that described in the previous paper, also using conversion to the 'Wright' format. Though the computer technique and the format of print-out were very different from that used at Northwick Park, the results in terms of acceptability proved very much the same.
Dr S M Lewis (Hammersmith Hospital, DuCane
Road, London W12 OHS) discussed the implications for hematology. The measurement of hemoglobin concentration is one of the most frequently performed tests in medicine and illustrates most of the difficulties of data presentation. Unfortunate experiences during the long period during which hemoglobin was measured against the highly arbitrary '100%' Haldane reference standard meant that hematologists distrusted expression in terms of reference values. Use of the population mean as a reference standard could be highly misleading when (as happens with hemoglobin) abnormally low values are very common in the population.
Many substances of heematological importance, including haemoglobin, are of uncertain molecular constitution, and therefore cannot be recorded as molar concentration per litre. In accordance with SI usage, hmmatologists are now expressing the majority of blood constituents in numbers per litre or in mass concentration. A notable exception to this has been haemoglobin, which is at present expressed per decilitre. It is likely that a chief concession of hmmatologists to the SI and other innovations in the immediate future will be the expression of hoemoglobin in grams per litre.
Standard units in respiratory physiology were discussed by Dr J S Milledge (Clinical Research Centre, Harrow, Middlesex) . Lung function results are usually compared with predicted values based on the age, sex, &c., of the patient. Test results can therefore be conveniently expressed in standard units. Experimentally, the deviation from the predicted value in terms of Wright units calculated by hand has been added to report forms. This refinement has proved of little interest to respiratory physicians, but very popular with other clinicians.
The handling of numerical data and medical records was considered by Professor B Lennox (Western Infirmary, Glasgow). Difficulties over the digestion of numerical data in the medical record are just one aspect of the problems presented by the immense increase of information of every kind available on every patient. Manual methods of dealing with this problem are no longer sufficient, and computer techniques of sifting and summarizing data for presentation to the clinician, though in their infancy, and though likely to be opposed by those clinicians who are incurably addicted to the raw facts, need to be encouraged as far as possible. Examples adduced from Glasgow experience included systems for reporting bone metabolism, ECG and respiratory physiology findings, in which in all but the most difficult cases the figures were interpreted in plain text by the computer; and also a system for clinical decision making.
These are not methods of replacing the expert but rather for sorting out the routine cases from those in which his expertise is needed. All are in essence methods for protecting the average clinician from being overwhelmed by an excess of raw data.
The reporting of numerical data in terms of standard deviations from the mean (sometimes called 'normalization') is one of the simplest and most logical of opportunities for progress in the same direction. A simple experiment compared the readability of raw and normalized data. Using imaginary values for imaginary substances, so as to avoid the effect of familiarity, cards were prepared, giving the same data either raw (with normal ranges) or in terms of s.d. above and below the mean. Twenty-five clinicians of varied ages and backgrounds, asked to interpret these, gave surprisingly uniform results: all identified abnormal values much faster with the normalized layout and made far more errors with the raw data (Lennox 1976 
